BACKGROUND: As cancer patients transition from treatment to survivorship, the responsibility of primary care providers (PCPs) versus oncology specialists is unclear.
BACKGROUND
As an increasing number of patients survive cancer, there is a need to determine the appropriate care to provide to cancer survivors. Over the past decade, survivorship care issues have received increasing attention, and the impact of this focus on the quantity and quality of survivorship care requires study. Critical questions remain regarding the appropriate roles of oncology specialists and primary care providers (PCPs) in providing survivorship care, especially during the initial transition from active treatment to survivorship. This study examines the first year of survivorship to provide initial data on what physician types survivors visit, the preventive care survivors receive, how receipt of preventive care is related to the physician mix visited, and whether there have been changes over time in care for cancer survivors.
A diagnosis of cancer often translates into a period of intensive treatment with oncology specialists, during which they may become cancer patients' dominant providers. 1 After active treatment ends, ongoing surveillance is needed to address treatment sequelae and to monitor for recurrence, in addition to addressing patients' preventive care needs and, in many cases, comorbid conditions. However, the roles of PCPs and oncology specialists in providing preventive and general primary care to cancer survivors are unclear.
Colorectal cancer is the third most common cancer in both men and women. 2 In 2007, there will be an estimated 153,720 new cases and 52,180 deaths because of colorectal cancer in the US. The 1-year survival rate is 84%, and the 5-year survival rate is 64%. Approximately 67% of colorectal cancer cases occur in adults older than 65, making it a common condition among the Medicare population. 3 Colorectal cancer provides a good model for studying the patterns of physician visits and preventive care services during the immediate post treatment phase. Because colorectal cancer is associated with both high survival rates and infrequent long-term disease sequelae, it provides an opportunity to define a survivorship period relatively uncomplicated by ongoing treatment or disease effects.
Guidelines for follow-up care for cancer patients tend to focus on surveillance for recurrence, and they recommend physician visits at various intervals. Both the National Comprehensive Cancer Network and the American Society of Clinical Oncology Colorectal Cancer Surveillance Guidelines recommend a history and physical every 3 to 6 months for the first 2-3 years for stage 2 and 3 colorectal cancer survivors. [5] [6] [7] [8] These guidelines do not, however, address who should be providing this follow-up care. A recent study in Canada found that family physicians are able to monitor breast cancer patients for recurrence-related serious clinical events as well as cancer specialists, 9 suggesting that PCPs can take on the role of monitoring survivors for recurrence while providing ongoing preventive and primary care services. In contrast, whereas medical oncologists may provide some primary care services to patients, particularly during the active treatment phase, they prefer to spend their time on cancer-directed care. 10 Thus, there is a key transition period between the active treatment phase when oncology specialists may be patients' primary care providers in addition to cancer care providers, and the survivorship phase during which care may transition to PCPs. Research is needed to investigate this key transition from oncology specialist care (medical oncology, hematologyoncology, general surgery, colorectal surgery, surgical oncology, and radiation oncology) to PCP care (general practice, internal medicine, family practice, obstetrics/gynecology, geriatrics, and multispecialty group practice). Preventive measures, such as influenza vaccination, cholesterol screening, mammography, and bone densitometry, are important outcomes to assess during the transition period.
This study was undertaken to examine the physician types visited and preventive care received by colorectal cancer survivors during their first year after active treatment.
METHODS

Objectives
This study had 4 objectives: (1) to examine the pattern of physician visits to PCPs and oncology specialists during the first year of survivorship; (2) to examine the preventive care survivors received during the first year of survivorship; (3) to investigate whether receipt of preventive care is related to the mix of physician types visited; and (4) to explore whether there was a change over time in the pattern of physicians visited and preventive care received for patients diagnosed between 1997 and 2001.
Research Design
This was a retrospective, cross-sectional study. It examined the patterns of physician visits and preventive care of colorectal cancer survivors during the first year of survivorship (defined as days 366-730 from diagnosis) for 5 different cohorts of survivors. Each cohort was defined by the year of diagnosis from 1997 to 2001. Stage 1-3 colorectal cancer patients diagnosed in each of these years were followed-up for a 1-year survivorship period. For each cohort, the data were used to determine the number of visits to different physician types and the percentage of survivors who received preventive services. We also compared the receipt of preventive services based on the physician mix seen: both PCPs and oncology specialists, PCPs only, oncology specialists only, or neither PCPs nor oncology specialists. Finally, we explored whether there was a change over time in physician visits and preventive care for patients diagnosed between 1997 and 2001.
Data Source
The data for this study come from the SEER-Medicare database. This database represents a linkage of the data from the Surveillance, Epidemiology In the SEER-Medicare database, the SEER data are complemented by the Medicare claims data, which provide longitudinal information on the Medicare-covered health care services received. For this study, the Medicare claims data were used to determine the number of health care visits and to what physician specialties and receipt of covered preventive services. Because the Medicare claims data are available through 2003, the 2001 diagnostic cohort is the most recently available that provides 1 year of survivorship data, assuming that active treatment lasts 1 year.
Study Subjects
Survivors were eligible for this study if they met the following criteria: (1) diagnosis of stage 1-3 colorectal cancer, (2) residing in a SEER region at the time of diagnosis, (3) eligible for Medicare at the time of diagnosis based on age and enrolled continuously in the fee-for-service program (parts A and B) during the period of analysis; (4) survived for 730 days from the time of initial diagnosis with no subsequent malignant diagnoses; (5) did not receive chemotherapy or radiation during the survivorship period (defined as days 366-730 from the date of diagnosis), and (6) did not enroll in hospice. These eligibility criteria were used to minimize the possibility that the patterns of physician visits and preventive care received would be affected by long-term sequelae of the cancer, its treatment, or any recurrence or subsequent diagnoses.
Variables
Colorectal cancer survivors were identified using SEER site codes 15-23 and 25-26. Data from the first year of survivorship were used to describe the cohort in terms of age, sex, race (White, Black, Other), stage of disease, SEER registry site, and comorbidity. The comorbidity index was calculated based on the claims data using the Charlson score 13 as implemented by Deyo et al. 14 and modified by Klabunde et al. 15 The first year of survivorship was defined as days 366-730 from the time of initial diagnosis. To identify the mix of physician specialties seen each year, we used the physician specialty reported to Medicare. As mentioned above, oncology specialists included medical oncology, hematology-oncology, general surgery, colorectal surgery, surgical oncology, and radiation oncology. PCPs included general practice, internal medicine, family practice, obstetrics/gynecology, geriatrics, and multispecialty group practice. We examined influenza vaccination, cholesterol screening, mammography, and bone densitometry for each of the 5 diagnostic cohorts. These measures were defined in a similar fashion to Earle et al. 4 Indicators for colorectal cancer screening and follow-up were not included because this analysis focuses on preventive care services, which are unrelated to the cancer diagnosis, rather than surveillance for recurrence.
Analyses
The cohort characteristics outlined above were summarized using means and standard deviations for continuous measures and frequency distributions for discrete measures. The mean number of visits to each physician type (PCP, oncology specialist, other) was calculated for the first year of survivorship by diagnostic cohort. The statistical significance of the change in the number of visits over time was tested in both unadjusted and adjusted Poisson regression models. The adjusted models also evaluated the impact of age (65-74, 75-84, 85+), stage of disease (1, 2, 3), race (White, Black, Other), and comorbidity (0, 1, 2) on the number of visits to each provider type. The percentage of survivors receiving each preventive service in each diagnostic cohort was calculated. Based on the patterns of visits to different physician types, survivors were classified into 4 groups: (1) visits to PCPs but not oncology specialists, (2) visits to oncology specialists but not PCPs, (3) visits to both PCPs and oncology specialists, and (4) visits to neither PCPs nor oncology specialists. Logistic regression models for each provider mix category were used to determine whether there were significant changes in the patterns of provider mix seen over time. Because the 4 provider mix categories are dependent, it was necessary to correct for multiple comparisons, so p values<.01 are considered statistically significant for this analysis.
Finally, we calculated the proportion of patients receiving each preventive care service based on the mix of physicians seen. To test the association between provider mix seen and receipt of preventive services, we conducted unadjusted analyses using chi-square tests and logistic regression models that controlled for age, race, comorbidity, stage, and diagnostic cohort.
Because 4 registries were added in 2000 and 2001, we also performed the analyses using only the subset of survivors who were from registry sites that were included in all 5 years. The findings from the subset analyses did not affect the conclusions and are not reported.
RESULTS
A total of 20,068 survivors were included in this analysis. Generally, the survivors' characteristics were stable across the 5 years (Table 1 ). The mean age of the survivors ranged from 76-77 years with 42-46% male, 84-87% White, and 55-57% with stage 2 disease. The addition of the 4 registries in 2000 and 2001 more than doubled the sample size for those diagnostic cohorts compared to the 1997-1999 diagnostic cohorts. Table 2 presents the observed mean number of PCP, oncology specialist, and other physician visits by diagnostic cohort with 95% Poisson confidence intervals. There was a trend over time of increased visits to all physician types, which was statistically significant before and after adjusting for age, comorbidities, race, and stage of disease for oncology specialists (p<.001) and other physicians (p<.001), but not for PCPs. Survivors aged 85 and older had more visits to PCPs than those under 85 (p<.001), more visits to other providers than those under 74 (p<.001), but fewer visits than those under 85 to oncology specialists (p<.001). Survivors with more comorbidities had more visits to all 3 provider types (p<.001). Survivors with more advanced stage disease had fewer visits to PCPs (p<0.001) and other providers (p<.001), but more visits to oncology specialists (p<.001). Black survivors had more visits to PCPs than Whites (p<.001), but fewer visits to other providers than Whites (p=.005) and other races (p=.05). Survivors of other races had significantly more visits to PCPs than both Blacks (p=.002) and Whites (p<.001). There were no significant differences in the frequency of visits to oncology specialists between races. As shown in Table 3 , the percentage of survivors receiving the preventive care services remained relatively stable across the 5 diagnostic cohorts. Between 48% and 53% of survivors received influenza vaccination, 29% to 36% cholesterol screening, 49% to 53% mammograms, and 8% to 12% bone densitometry.
There was a statistically significant change over time in the mix of provider types seen by survivors ( Table 4 ). The odds of a survivor seeing both a PCP and oncology specialist increased over time (p<.0001) with 31.6% of survivors diagnosed in 1997 seeing both and 36.4% of survivors diagnosed in 2001 seeing both. The odds of a survivor seeing neither a PCP nor oncology specialist decreased over time (p=.0002) with 14.2% of survivors diagnosed in 1997 seeing neither and 11.2% of survivors diagnosed in 2001 seeing neither. As with the number of visits, age, stage, race, and comorbidity had significant effects on the mix of provider types seen (data not shown). Older survivors and non-White survivors were less likely to see both a PCP and oncology specialist, whereas patients with more advanced disease and with more comorbidities were more likely to see both a PCP and oncology specialist.
In the unadjusted chi-square analyses, there were significant differences in receipt of each of the 4 preventive services by the mix of physician types seen (p<.001; Table 5 ). Survivors who had visits to both a PCP and oncology specialist most frequently received each preventive care service, followed by survivors who saw a PCP only. In the logistic regression analyses that controlled for age, race, stage, comorbidity, and diagnostic cohort, the pattern persisted with survivors seeing both PCPs and oncology specialists most likely to get each preventive care service (p<.05) with the exception of survivors seeing a PCP only being equally likely to receive cholesterol screening (Table 6) . Survivors who saw a PCP only were more likely to receive each preventive care service compared to survivors who saw an oncology specialist only (p<.05), except for mammography where there was not a significant difference. In the main analysis, we limited the mammography indicator to females under the age of 76. When all females were included without an age limit, the pattern was the same.
Several covariates had statistically significant (p<.05) influences on the receipt of preventive care (Table 6 ). Older survivors were more likely to receive influenza vaccinations but less likely to receive cholesterol or bone density screening. Survivors of more advanced disease were less likely to receive each of the 4 preventive services. Having more comorbidities was associated with increased odds of influenza vaccination, cholesterol screening, and mammography (2 comorbidities only). Black survivors were less likely to receive each of the 4 preventive services than Whites, and survivors in the "Other" race category were less likely to receive influenza vaccination and mammograms but more likely to receive cholesterol screening than Whites. Diagnostic cohort had little effect, except for an increase in bone densitometry over time. Patients diagnosed more recently had more visits to oncology specialists and other physicians. The cause for the increase in visits is unclear, but as a result, in the more recently diagnosed cohorts, survivors are more likely to be followed-up by both a PCP and oncology specialist during the first year of survivorship, and fewer survivors are being followed-up by neither a PCP nor oncology specialist. However, the volume of care provided by PCPs is substantially larger and remains so across time.
The increased frequency of physician visits did not translate into increased receipt of preventive care. There were both increases and decreases in the percentage of survivors receiving the preventive care services across the diagnostic cohorts. We should note that in 1998, Medicare began covering mammograms every year rather than every 2 years and began covering osteoporosis screening. Whereas these and other changes in coverage may be related to some of our findings (e.g., the increase in bone densitometry), our study focuses primarily on the relative provision of services by different provider mixes rather than the overall level. However, in general, the rates of preventive care for survivors in our study were similar to a previous study that examined 5-year survivors of colorectal cancer. 4 Whereas the preventive service indicators used in this analysis are based on validated measures from another study, 4 some may question the usefulness of certain screening practices in the elderly. In our study, older age was significantly associated with less frequent use of cholesterol screening and bone densitometry and more frequent use of influenza vaccination. More comorbidities were associated with greater use of influenza vaccination, cholesterol screening, and mammograms. Thus, clinicians may be making judgments about the appropriate use of these services based on life expectancy and other factors, although this secondary data analysis does not allow us to determine definitively why services were not provided.
There were several other limitations to this study. Survivors of colon and rectal cancer were analyzed together although the differences in the treatment of the 2 cancers may affect followup care during the survivorship period. In addition, only Medicare patients in the fee-for-service program were included in the analysis. Whether the results found in this study would also apply to younger patients and those in a managed care setting is unclear.
In its recent report From Cancer Patient to Cancer Survivor: Lost in Transition, 16 the Institute of Medicine emphasized the importance of quality follow-up care for cancer survivors. The first year of survivorship is a key transition period as care shifts from the cancer provider to the patient's previous usual sources of care. In this study, we examined the patterns of physician visits and preventive care among colorectal cancer survivors in their first year of survivorship. We found that survivors who visited both a PCP and oncology specialist were most likely to receive preventive care services. These results suggest that shared care for cancer survivors can promote quality. However, effective shared care requires appropriately delineating roles and responsibilities for PCPs and specialists and coordination among all providers.
